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1 (4, -£1/? }- Y— FiSGO-SG (4 m - 1 ) ^Hf£(t£>ft 
£NAND®J&4 4S^ 4 5 £WLT^& 0 N A N D 4 4 (4, n 

-7T Kl^Xjf-^-R A 0 - R A i (D&\± 'y h CON A N Djfiif^T n o fit, -f > 
^-^4 5/6 ? NAND^^^RtSLT, n 7 T KI/Xfn- Kjf-^<t LTtb 

[0 0 3 7] 

«J±^J&le]i&4 2 (4, «^EEVcc2 (=2. 5-3. 6 V) T fj/fp U Vcc 
1 I/^;K7)D 77 Kl/Xfn- Ym^* Vcc 2 lx^;WC^&-r&o m^HIIVcc 
2(4, #J±H]j&l 1 0i:iot4x.f)^l.c mffi^^HI£&4 2(4. -tl^^ h 
MSG0-SG (4 m- 1) ^ICtfclt <b *i£ 7 4 6 

-N7?:ix.tv^o Wy7 MHJ&4 6 (4, 0 77FU^f3-Ki^ 
mffi^^^^r Vcc2 l^^;K;^^i--5) 0 $ Ttz^T 4 7(4, I/^y7MH 

K46 otb*^R$Ki-^o 

[0 0 3 8] 

X^7ff^4 3(i, nft^;VM0Sh7>y^^4 8^tLtv^ o n 
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ft^MOS h7>v'7^4 8li, -tP^ b^- MSGO-SG (4m- 1 

7 y V^5> (DWifaWkftLX^ -kU ? b Y— h H S G 0 — S G (4m- 1) \z 
&*3, nf t^^MO S h 7 y VTs 9 4 8 <DY~ b tCti, $U^jf^- 
Z I SOG^^ti^o 
[0 0 3 9] 

3 0 1^ n-7 7 Klx^r-'n- KHDS& 3 1 RZf^J y^|fi^3 2 ^fitv^ 0 
n^r Kl^r-n- KHIff§3 1 (i, (i+1) kf v b <r> n *y 7 K 1/ Xlf -5§-R A 0 
-RA i ^fn- KLtn-^T Kl^r'n- KM-*? £ l# <5> o :<OD-)7K^f 
^-KfS^N 7-KtWLO-WL (4m- 1) \Z^z_hnZ> 0 u^TYVX 
f=- KHJS&3 1 Si, -7-F1WL0-WL (4m- 1) ^Kifclt fcflfcN AN 
D@K3 3S^>M-^3 4^tLtv^ 0 NAND@I^33I±, JEm^miE 

y- kji, magsffiy- KvcGNwcts^ii, nnmmm;- mmmms. 

/- KVCGPWCilt^titv^o f Lt, u^T Kl/XffRAO-RA i 
<7)#lf7 f(7)NANDiIi^Ti 0 tltEy-KVCGNW, VCGPWtCfi 
, #EHIj^l 2 0,13 O^Mt^lEVDDWl^VNEG, itzlig-J±® 
i®l 1 0^|&^-t-^>Si±Vcc2 <D^>1rtifr^^btiZ>o fit, >fW*-*3 
4^NAND?t#l§*^R$5LT, Ki/Xfn- KfS^<h LTtb^l-^o 

>f >/s-^ 3 4 cOZEK^SEE/ - KJi, X y^|f?-3 5 ^^Lttilff/ — 
KVCGNWCil^tL, lox^ y^H^-l 4 O^^LtlUilUJ&l 0 Otc^ 

M^tirv^o t 3 4<Dnmmmj±; - ki±, x^yfit3 6^ 

^LT«^mi±y — KVCG PWtc^£*u y^m^ 1 4 1 £^LT 

tiJfaHIS& 1 0 0 (C^M^tLTv^o f^o-C, ^A-^3 4li, «^si±y-K 
VCGNW, VC G PWH&tt&mEb, i /c(i$IJ^[Hll^ 1 0 0 frh5-Z- h ti&W. 

[0 0 4 0] 

^^7fM3 2IJ, nft^M0SF7>y^^3 7^tUt^o n 
ftT>^M0SF7>vX^3 7li, b Y— MSGO^SG (4m-l 
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-SG (4m- 1) Hftfig$*LTV^ 0 S^m»E^K^1&3»{±, X^yfi^l 
4 3 Sr^LT, WiSWffy- KVSGPWJ^(i^ ; & l J-t^7l"f 2 0«M£ 

3 7 cor- iW«lfl|-^WSG* s X*$*i&o Sfc, nftMO 

s F7>y^?3 8^ 7 n-F mii ( * x. )umM<Dmm msE>&i&ofl& 

[0 0 4 1 ] 

$iJfHHIIE&l 0 0(i. Hui£<7)J: d 7ff^l 40, 141 $:iMt, -f 

? 3 4 CDWMMS.S — K (IE • ft) ClS^fiti^o x^^ff 
f 142 Sr^LT, ^'J^Tl/'f 2 0 <7>-^ i^m&V PWK}£M£ *itv»4 

o 

[0 0 4 2 ] 

##:&<£-ffi-r n-^3 0 K*5»t4 n ^ T K^fn - 1 tf>flD£oi$|ffl 

i^^t, 114 £ffiv>-CfftBj31-&o EU(i, n^r KWfn- K HI US 00^0 

[0 0 4 3] 

n^^r^;HV[0 S h 9 > * 3 9 *ffix.tv^ 0 pft^^MO S h v >y'X 

CGNWy- KK«|£Sft, *>f y^m^l 4 0 ^^LT$IJfaiiIS&l 0 0 izmwt 
?Htv^ 0 nft^MO S h 7>y^ ? 3 9WKl"f >li pf t^MO S 
H>y'xn 9<7) K W >C^fc^nrv^ 0 nftMO S h 7>y'X * 
<7)V-X(i, yfy h i:*ji««E$*L, MK*>f y ff^3 6 ^LTVC 

GPW7- KKgMfcSti, X>f v^-m^l 4 1 £^LT$UfPIIIi&l 0 0«M£ 
tltv^o -e LT, pftlWO S h 7 > y^ * 3 8Mnf + ^;HilO S h 
7>y7?3 9(7)y-Mi, NAND^- h 3 3 (Dlftfj S — KM 

il^tlt^^o SEIC pf t^MOS h7>y^^3 8^Kl/^y^ n if- 
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[0 0 4 4] 

0 5(4, IH 3 fCTpl-^'J-b^Tlx-f 20, -fe U * h^- hf'3-/40, & 
^tiMf^-^SOO, — »«i*OBflBBI-C*4o III5-ei4#H, l flo 
^^'J ■bWC, 3 4, 4 7, WMO Sh7>yX^ 3 7, 4 81: 

[0 0 4 5] 

i^t^i^:, 1 5 0<7)^Hi*nc(i, H^KKHSS tire nl-^ * 

)Vmt$Ll 5 1-15 3«?ftTv^ 0 nI-)x;Htl 5 1 (4, 
fn-/3 4fa<D4 3 4 fcSJflci" &7t#><7)fc<7>-C&&o itnl 1 )!^ 

fSft 1 5 2 (4, ##ji*ffl-7*n-r 3 4 flOpft^MO S h 7 > * 3 7 

|*|(Opf tT^l/MOS h 4 8 tztb<Di><DX~$>&o H^, n 

M^^^IIlt 1 5 3 (4, -fcl^ hy- ffn-y4 OftOW 4 7 Srf^ 

[0 0 4 63 

nl^x^Stl 5 1<7)M|*IIC(4, H^pM^^HUtl 5 4 7) ? ff^^tlT 
f LT, nM^i^fHt 1 5 liSl/fpa^x^i 5 4±H, -f-ft-T 
^ >,s_? 3 4 Cti^pft^^MOS F7>y'X? 3 8, 3 9t^tTM£ 
*itv»S 0 ifcpl^x^ 1 5 1 (4, VCGNW7- VizmmZti, pi 1 ) 
^)HMMl 5 4 (iVCGPWy- KK«M£$*iTi/>&o 
[0 0 4 73 

nM*i'MK# 1 5 2 <7)^tSl*]U(4, Ii:pl-7x;« 155-15 7 
J£$*it^* 0 fit, pi-^x^ltl 5 5-15 7_ttC(4, 
*fflf^-^3 4|*1<7>M0S F9>^^ 3 7, ^^'J-t^MC, MtU^ h 
hf'n-/4 OrtOMOS h7>v^^4 8^M$^tv^ 0 ^^e 
»; -tr;K7)ii^ h 7 * S T(4. *Sr-hiLt0^$ii"C^-6^ 

■b h 7 > y X ^ M T t l^t C«i h o "C i I^o fit, nl-) 



ffii£#2 003-3076353 



mm 2003-209312 



^-v: 22/ 



\ 5 2 (±m;j£mf3v - kvnwcsi?^ pi^x^iiii 55, 1 

5 6 MIMi&l 0 Oi/diVSGPW/- K«l*c£tiT^& 0 fu^Oil *K 
pM^^^fl^l 5 7(i, pS^^-^fl^l 5 5 i:|Himfi<b $tLTv^ 0 
[0 0 4 8] 

nM^^HI^ 1 5 3±^(i, -f 1 5 3fi(?)pf t^^MOSf 9 > 

vX*ri ? ff*J&£ft, MCpI^IMIl 5 0±K(i, ly><-9\ 53l*I<7)n 
ft^^MOS F7>yX^«?Htv^ 0 fit, nl^xiHil 5 3 

tC(imffiVcc2 ^ ? -^-x.en^>o 

[0 0 4 9] 

LT— i%LXfit>tl&o fit, ^^'Jt;^7>y^^MT07D-f 

^7D-f -f.y/y-h^ttAli, Fowler-Nordheim (FN) tunneling^ 
J: o X'ij-foti&o 
[0 0 5 0] 

i-f\ HlK^T, III^teI/0$^£#§&<&7'-* ( "1" , "0 

tmoviiio iEK "o" -r'- ^^t&^j^n^ «#ii^(ig§6 o <d& 

lJl*i&WJ±®\, -t£fc>*>VBB (-8V) £&&o ^tL^omffi^ 
&*ffl^n-/^vr -y MftWGB (BI2#M) 0 

[0 0 5 1 ] 

fit, 7-KSWLO-WL (4m- 1) co^ 

v»-ftL* s *a^-rS t*C> M0Sf7>y^^2 2*t7«iCt^ o ilK? 
•-K*ftfcld\ Vpp (0flx.tfl 2 V) j&*^x.<b*iSo •bP^hT'-hfn- 
/4 0li, -kl"? V Y— MtSGO — SG (4 m- 1) * "L" (VBB) 
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[0 0 5 21 

i x # # jX^ffl xr? - ^ 3 0 f±. jl^ft 7 - KiSR ZStrX^muvfu y 9B 
LKlzMfc-f&liU 9 9 S E L ftWMO Sf7>y^^23, 2 6 **>^3K^ 

? B LKi:itIt'tS-bl'^ * S E L rtWMO S h 9 > v '7. 9 2 3 , 2 6 f±*7;|£ 
W.tZti&o WLjj, *7Afn-/5 0 {± x ^TW-t Ix * j?SE L[*J<OMO S h 
7>y^?2 4 > 2 5a7t|cno^ot, f^tfi Lffl -/s;nf -y h 
^RGBL tn-*^bf -y htLBL^Ii, ItW^^ntv^o 
[0 0 5 3] 

±fBtf>*t*, *I/?^S E Ll*|(7)MO Sf7>vX^ 2 3, 2 6 ^7>LT, » 
iMffl^D-/<;nfy h«ft^?>, 31^7- KlU^tr yt^'i -t^7'D -y * B L 
Kcon-*;Hfy M^LBLi:, "1" T*-*£7i:(i "0" T- 9 Kttfc-t&W. 
Wi^^o i^lfiii, ^t'J -tr 7U 1- 7 9MT<D Kl/^f >^J^tc-^- 

x.^n^>o ii^7- mwLt:iiv P p (i2v) Septra "i" r 

-*£»#&tf<§; ^H^MC^) Kl^f ^i&KJiO VriW&nStu "0" 
•7^-?£#§&tr^#y<^';-b^MC<7) KW ^ttKliVBB (- 8 V) tfWtitt 
tot, "1" T- 9 *f)-h)\sMCCl*. 7D-f^ 

"0" 7'-**#£;ktr'<§ ^t'J^r^MCtli, 7 n -f- -r > 9'9*- M:lf 
tf ? FN tunnel ingic J: otaA^Wo fogf, y< -=6 'J -t;K^P|fi(iiEtc^b 

[0 0 5 4] 

r-9<nm&m uz&\,*x&. ^wo7- KlftKl^Sfrfcttgco,**'; 

[0 0 5 5] 
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if, * U * h y- h f3 - r 4 0 -tU ? b y — MSGO-SG (4m 
-1) m>-f*i^£5IK-f-&o S^-tl^^ h-f- h«£U(4, "H" (Vcc 

2) tf^-jLhtiho imn-ti'? hv-brnt^r "l" (ov) -c&* 

tteho tfzW£&&m-r^-V3 0(4, ^TO7-KlWL0-WL (4m- 
1) £ "L" MOS h7>y'x^2 2^t7titt^o 

V-7j|K7'fA8 0li, V-^ifi?:0Vtt5o 
[0 0 5 6] 

* B L K tc^ttoi" lcbV7 * S E L[*]<7)MO S h "7 > * 2 4 . 2 5©v>fii 
Ji^t^ictio a^ffiLffl^n-z^nf 7 hiRGBLO-R 

GBL (n-1) n-7j;utf 'y MSLB L 0 SfcJiLB L 1 fc**m$CWt-S§ 

WB-t-Z-teU? ? S ELrtOMO SF7>vxn4, 2 5 (4 * 7 *flg* i -T & 0 
itil?j\ ##^fflT ? ^-^3 0 (4, ^-CW-tl/^ 9 S E L [*]C9MO S h 9 
?2 3, 2 6 ^t7tli:n o ##&*ffl^n-y^tT y MWGB 

Ltn-*;nfy MLBLili, S^i:7>JI?nT^^o It:> ij^^T^ 
-V 5 0 (4, MO S h 9 > ? 2 1 
[0 0 5 7] 

-hfS<7)i§m> -t * S E L flWMO S h 9 > * 2 4 ££(4MO Sf77 
2 5, S^ljc^tB Lffl^n-A*;vkf7 hiRGBLO-RGBL (n-1. 
) ^7>LT, n-*>if7 MUBL0i/:liLBLH 5 \ ^7X7>7°7 0C 

[0 0 5 8] 

•eit, ll^taLffl^"n-/^Hf7 MRGBLO-RGBL (n-1) 
00*. 1*1 VSJS7&^x.f>tL^ 0 "1" 7*-*7} ? #§&3:*l-CV>&^'; 

t^cSo ^oT, il^-t h^r- h^tC^M^tLTV^ ^'J-fc;HV[C-C(4, 
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7&»oT«aEj& f aE*i&o "o" t-*- nrv^ ^ u -b^Mco 

oT, 0£*m Lffl^n-/t;nf7 h«ftRGBLtcj±«SE(iafcnjS:v» 0 
[0 0 5 9] 

aiWioCLT, a*tHLffl^n-y?;Hfy M&R G B L (Dn&it*2£lt U 
*<omtm*:* > * r y -7 7 o j&*i#«tt-& tt:io Tflc^ffi LMfttfftt>tiZ> 

o 

[0 0 6 0] 

* 'J -fc ;i/ ^fWJ Bf £ fg£- $ n & o 
[0 0 6 1 1 

§IMf3-f3 0li, ^TO7-KlWL0-WL (4m- 
1) OSfi^VBB (-8V) t-tho Ztz, ^mVf&U {^x.)Vm$L \ 5 6 ! EI 
5#BB) omfitiVpp (2 0V) ££*l&o ^V-fe^MCW^V 
■t^F7>y^^7n-f^ >9*Y— F*»t>lf^FN tunnel ingtcj; o T ^ 

ft t * <9 , t* 9 a*ra* £ tL £ o 
[0 0 6 2] 

Loo, ifiC^f^o 
[0 0 6 3] 

&t*&®M-^>*'f hT-ab^o ££[H7 7I;SEI9<i, WZ&frmT^- 

9' 3 OS^^'J-b^Tl/'f 2 0«fit(?)|^ltl)^o 



ailE# 2003-3076353 



&m 2003-209312 



^-v: 26/ 



[0 0 6 41 

iir\ IH6 tcfc^T, mmt OX'WZ&frMft t-t&o B##Jt OJ^mf 
•Cl±, #JE@B&1 2 0, 13 O^ttetLMi-^mJEVDDW, VNEGIi, 
Vcc2, 0Vt*4o fit, R$$IJ t 0T#§&*l&ffr&*;* V-fZo M7li 
, HitO-t 3lf<OW^l^LT^o JiHT\ H6, HI 7 <hff -frTf^H^ 
-T^o i-f^-BEEIK 1 2 0 U\ &j£WJEVDDW*Vcc2 rt>£> Vpp (12V) H 
7*- h-t*o #§3i^fflT"*3-^3 0 izisit-S V C GNW7 - KCIiVD DWt5 ? 
4x.t>ntv^^t), VCGNW7- Knisit^me^ Vpptc±#-r-2> 0 
D-)7K^f3 - K®j&3 1 H&tt&X^ 'yflTS 5 , 3 6ri f :*- 
£ Q i^'fyftTHO, 1 4 1 ^t7ttli^-5 0 iot, 3 
4(±, VCGNW, VCGPW^tiTOH«tl)o ^^VCGPW/- 
K<7>*ffif±, fH0Vt*^„ -T*fc, a^R7-K«l (i7T1i7-mWL0 
) H*tft«i-*N ANDt'- h 3 3 <7)m7ji± "L" U^l/-?***^, f 
3 4 0tf}7jfiVDDW=Vpp ( V C G NW7 - KOtfi!) <h&£ 0 flfe^r, #i§^ 
7 - Kit: ^ N A N D r- f 3 3 O tB7J li "H" U^;PT?**^«b, >f > 
A-?3 4Ottt^li0V (VCGPWy-KOtfi) 

- K«LO«f£tiVCGNW=Vpp, WMIRV- K^Olfiii V C G P W= 0 V t 
iiffWSG^"H" (Vcc2) tZti&tiiby p^* 

;HV10S h5^y^^ 3 7(i^Tt>^t$ilSo ftijftl If Z I S O G 

ii, "L" (0V) tZtLX&l), pf t^^MOS h 

[0 0 6 5] 

mEEVDDW^VppHiiL/c^iJ t 1 K£v>T\ #ffi[HS§ 1 3 Oli, £J&SJ± 
VNEG^O V^<bVBB (- 8 V) C7- hi-& 0 ttz, X 4 v^m^l 4 2 (i 
t>tlh?til,o fit, ftlJfPIUi&l 0 0(2, y^-^T-1 4 2 £^LT, 
^')-t^7W 2 O^ffM^tifcpM^i^fM^l 5 6 tc, #mHJl^l 3 Off 
$Lf&-t G £-^;i&o f^lSf, pl>)x^|il 5 60«fiVPW 
(iVBB£&& 0 IffVNEGii, V S G PW/ - KIC #x.<b*i-Cv>* 0 

fLT, X^yfi^l4 3(±, VSGPW7-Kt, pftl^MOSh7> 
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3 7 tlrilt^o I^T, p 7- -V ^ ;HV[ 0 S H>y^^3 7«ft 
^ifclSO^;, h<7)mii^ VBBfc&&o -T^xh, pf + ^;l/M0SF7> 

* 3 7 lit>tli:iS*f), -tUP h Y— M£SG0~SG (4 m- 1) 
tf>£TO*fi:tfVNEG = VHBfcfc&o ^(Dtztb, WR Y 7 > * S T f±* 7 

-f 2 0 USt-fS^* VSGPWy-Kfcl^ X-f7fff 14 3CJ:ot* 

V BB-C ti * & i)\ m h ' * * IC «t o T V BB«|^ £ ft & 0 
[0 0 6 6] 

0 V^x^tu ^r-trV^ hr- h«ftS G 0 ~S G (4 m- 1) H VBBtJ^x. <b 
ft, 7 i 1 5 6 VBBt5^ x. h ti h 0 -€-0#tJ&-e, n-*;i/^7 h & L B 

L 0^0 Vit(±-8 V7&WD£*L&-<hT\ 7- K«WL 0 CgMSEStifc-** 
U-t^MC^f-^^ti^iii-S (B#^U t 2 — t 3 ) o 
[0 0 6 7] 

mM t 2 - t 3 ■Cr'-^0#§ii**ffo^:^{±, 7-KIWL0, -t ? h 
r-MSSGO-SG (4 m- 1) , R^x^tfiVPWiO VUIto 0V 
tcM-rn^^oTIi, i-fv- FIWL 0 <h -7x;HfiVPWi:^7n-f ^ > 
?*#igU3£*l>i>o - CO tft^f- £^ L T w& <7)^m 6 13 £tt&B#£lJ t 3~t 4-C*») 
, @8t^^ 0 i - **?*), n-7T K^fn- K0S&3 1 K£v>-C\ 31^7- K 
jHWL 0 K*frJE£Lfc>f w*-? 3 4 <0*>f y^3 5 7&*:f7#USg£ S*i£ 0 
^Jl*5V>Tt±, EI 4 l^tpff^MO S h 7 y*J7s9 3 8<OV-X(i N VC 

gnw/- YK$>wmm& \ o oi^g^^nt^^^o ^t, >r 3 
' x y 1 4 2 a** t $ n& o -egoism. * * 'j -tr )vij^m $ *i& p m 7 

x;H56 C{±v^-rn^t> fc«EEri*tt*&$:M% pl^x^ l 5 6 Ii7n-f^ 
> ^tfcSS tt^o &\ -b P * h V~ h & K t LTV BBtf^S s *u 

[0 0 6 8] 
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yytzLtz&lZ. 7- F1WL 0 i: pl-)x«l 5 6 £ v 3- hi"^ 0 - 
Oi^^^LTi^W, El 6 H;fclt&B#£iJ t 4 - t 5"C*»K l2l9T-*-5oi" 
n-)7 KPXf3- K08&3 1 KiJUT, ^7 - K»WL 0 K*t(& L 
fc>f 3 4<7)>W 6tf*7WLWit Zti&o fit, S*?7-K«SIW 

L 0 H*fr(SLrt:>r W?-* 3 4 U^M^ft&X-f 7f 14 0, 14 1 >l£f& 
^$^^>o -lOtfeggUfci^Tti, @4C^tpf t^^VMOS h7>y^^3 8 
<7)v-X(i, IJill^ 1 0 0 Cj|«$nT^4, X^yf 1 4 2^t>tt 

&i:S*L, pI^x;H 5 6f±lHJ?P|nI% 1 0 0 tC««$*L& 0 ^<7>3&:£, 7 — K 
jjSlWL 0 fc, P S^x«l 5 6 t75 ? m^^M$tL^)o WiJ-eti, fflJfflHH 
l&l 0 01*1 C&^T, 7 - K»W L 0 i: jllfiS tifc / - K fc , pS^x^Sitl 
5 6<?)lfi[VPWi:i$t$ii/:y- Kt^ya- h £*i£ 0 if^yg- h £*l 
£C<hUJ:*K W#0*ffi{±tit3rra*fi:tzj£^f<o £33, IiR7-KHWL0i: 
pS^x«l 56^7n-f^ >^*tc-r^>aS(i> ±ie<7)ct d CUf^y 

* < ffl^fc ya-FHSh, #JEEIK 1 2 0, 1 3 0 O^ti^tiOffi^J (IE* 
ft Vpp, UTO: VBB) **y3-h$fttLiK 77r>i^t'J «l|i £ 

[0 0 6 9] 

£fcB#£iJ t 4 - t 5 Hjo^Tti, y -f-ftT- 1 4 3 f±, h«|S 
G0-SG (4m- 1) VSGPWy-KtOR^gifctS, fit, 
yW 7fff 1 4 2 ^t>pS7x;v 1 5 6 (1311"^/^ -b V 9 YY- hffiS 
G0-SG (4m- 1) LZmWtirZo *<?>1fc^ *.Vt hY- hUSGO-S 
G (4m- 1) <7)«fi(i, pl^i^^iseotfiVPWtraCt^:^ 

[0 0 7 0] 

±f£<7) J; o B#£lJ t 4>t 5tpl7x 1 5 6 jiK? - K*ftW L 0 

, S^pl^x^l 56t-bk^hy-M5SG0-SG (4m - 1) to 
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Mti±tcrp^a^^x.^v^i^iTvjN$ < ta^tzfe mnt 5) , i&ijiHJiiii&i 00 

ii, [19 UTFi-RIPJCjoV^T, ^-KltWLO, pI^x;H56, RZf-kU? 
^'-MSGO-SG (4m- 1 ) COV^^i^o 
[0 0 7 1 ] 

&±<D&^ ^7-KiWL0-WL (4 m- 1 ) , ? h Y- \ m S G 

0-SG ( 4 m- 1 ) , M'pl^x 1 56* { 0Vt^»), 3&*S»f£ 

tmT-f&o W£&frW}ft%*rT&. ff-Mi&l 3 0(MtEVNEG^0VC 
ML, #J±Hli& 1 2 0 I±4I1EVDDW^ Vcc2 JcHfe VSGP 
wy-Ko*fiiovi:ls 0 ifc, ftiJfU^WSG** "L" i^;i/<h£ft, p 

[0 0 7 2 ] 

KX^lit©^^ t- h-C*4o 1 ftMgl 1 3 li, ##&*JB 

■rn-^3 O^t'HA/Tl/'f 2 0 «ra**fttf>EIttiaT?** <) 
[0 0 7 3] 

if, mi onis^r, B#sot o-cm*»ft**&*4t-r-6o mi i«, »j 
t o - 1 3it<0B^^uv^ o wt, mi o, mi i tw^rmw-r 

h 0 i-f#EEIH£&l 2 Oli, £/&S/±VDDW£ Vcc2 Vppti?*- h1"-?>o 
i/:^^7fiTl 4 0,14 ltfM-^fliSlfcfc&o ££B#£iJt 1 KfcuT, $lj 
fPHIi&l OOli, y^-m^l 4 2 fc^LT, «H^7H 2 Oj& f ^J££ 
n/cpl^x^l 5 6 #JEHISS 1 2 0/iW^lSVDDW^4i^ 
o pS-5x;Hiii 5 6 0ljiVPWIiVppi:*-5o 

[0 0 7 4] 

«&VPWrt s VppHjiLrt:B#£!| t 2 Ki3V>t\ #JEEEIK 1 3 0 W\ £#cmJ±V 
NEGSrOV^^VBB (-8V) tc^- M"£ 0 VCGPW/- KCIi, H-SUl 
»1 3 0^Mt^>VNEG^4i^^^o t£oT, VCGPW7- Kll&lt£ 
«fi^> VBBH±#-r^>o VCGNWy- Komttll, #B#Vcc2— ^ttTv^ 
£o ifc, n 7 K U A f 3 - KIH0 3 lC^lt ^ X f f ^ 3 5 , 3 6 tf* 



tBf» 2003-3076353 



mm 2003-209312 



^-v: 30/ 



>VtBt%&o cfcoT, 0^-?3 4tt, VCGNW (Vcc2) , VCGPW 
(VBB) £S?JSimZ±£ LxmittZo 
[0 0 7 5] 

M*B#^^v^T, (4m- 1) Oi£tl.NANDy 

-F3 3«ai^li "H" \s^)V~Z:$>Z>frh, -i 4cottl7JfiVNEG = 

VBB (VCGPWy- KomfS) tfc£o * 7- FJtOSftfiVCGP 

W=VBB<h&£ 0 itz, mmin^WSGtf "L" 1"<)V (0V) tZti&tztb* 
pft^MOS F7>y'xn 7tt^"C*7*t®.t $*L*o ffiUfHf Z 

ISOGIi, #£&^i!j{«fi "L" (0V) t^titfcf), p^-^*)l 

0-SG (4m- 1) li7P-t >7%kW-t Ztl& 0 ft£ COBf jS»-*5V»T, 
X-T y^-^T-l 4 2 75^^^'; -b;wy W 2 o , VSGPW/- 

Kfcfi. X^7ffT-l 4 3t:loT^$tit^l)o if:VSGPWy- Kco 
Ste(i#B#0 V ^titi/^„ 
[0 0 7 6] 

J^±0«t ^ tcLT, ^7-mWL0-WL (4 m- 1) K VBB^x. <bft> 
^■bl/^ hy-HSG0-SG (4 m- 1) ^7n-f^/^^ 7 
W& 1 5 6 HVpptf ? -^x.«b*i& 0 «')-bjH<7>yX^MT«7n 

t 3) o 

[0 0 7 7] 

H#£|J t 2 - t 3 "Cf- * Ltzmt, 7 - KtWL 0-WL ( 4 m- 1 ) 

, S^x^tfivpw^.ovi:ito ovcittcitoTii, i-fv-vm. 

WL0-WL (4m- 1) t .-7 x ;i/ ffi V P W i: 7 n - f ^ > i: ^ ^il. 

(-tl/^hv J -fili7D-f^7'»Ji) o iOifi^Ltv^OjJ* 
El 1 0 K£tt&B#£iJ t 3 - t 4 "Cab *K EI 1 2 X*$>2> 0 n 77 Kl/^ 

•r*n— KEJS&3 1 HJoV^Tx #7— KIWL 0 ~WL (4m-l) UttfcLtzJ 
>^-^3 4(OX^f'yf3 6^t7ttii:$ti^o iOiflBUCfc^-Ctt, EI 4 K 
^tnft7>^MO S h 9 > * 3 9 <£> V-Xi±. VCG PW7 - KtC^IKHW 
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-KUWLO-WL (4m- 1) a>*t£li7 n > 7\im t %2> 0 ifz, * 
4 -y* 1 4 2tf*7Wimt £*L& 0 -5" ^^'J-t^M^tl-SpI^x 
;H 5 6 ict±v»i*n7&»t> ^«Eb75 ? #t^^^--f > pg^xiH 56li7n-f<> 

[0 0 7 8] 

IfEOi^^-mWLO-WL (4m-l) tpl^x«156Wl 
fi^-7n--f 4 > VKLtzfelt^ 7-KIWL0-WL (4m- 1) tpS^x 
)VW& 1 5 6 <h £ v a - h-f-^o C<7>i!iP£75LTi/>&<7>7&^ 0 1 0 t;&tt&B# 
SJt 4- t 5t*f), 0 1 3"C£>&<> i-**>*>, n^T KUXf3- K@g&3 1 
K*3V»"T, M^X-r y^-3 6***7^jSt £*l£ 0 fit, X^f 7f 1 4 0, 1 
4 1 >^I£<h £tL& 0 £tf>JRJBUci5V*T*;J\ 04 C^tnft^^MO S h 

1 4 2ri ? *>:|£S£ pl7x;H 5 6 ttffl|fPIII& 1 0 0M?ti^ o -5- 

COffiWz, 7-KIWL0-WL (4 m- 1) fc, pl7x )^$MM 1 5 6 t 

&sK&mzixz>o ^m-at, mmm&i o o\hk&^x, 7- kiwl o-wl 

(4m- 1) K8M£$*lfc>'- Kt, pi7x«l 5 6 0mttVPWKgM£ 

mniimmmzfi:^ < 0 ■bu^hf-MSGo-sG (4m- d »± 

x.)V^i& l 5 6 omfiV PWtlsJ £ X n \z$t\t-t2> 0 
[0 0 7 9] 

±!EOJ; ^ tc, BfgiJ t 4 - t 5 tpS^x^ai 1 56^:7- KSWL 0 
L (4m- l) fcomo*fi:^*+^tc/h$ < zti&o mtm&mtK MIRY? 
>y^^ ST^y- h»ffi:WI*4Ai*^eSitvh?< «ro^t (Bf^J t 5 
) , fflWmi&l 0 0(i, 0 1 3^tttit:i=V>-C, 7-KIWL0-WL (4 
m- 1 ) , Wpl7x^ 15 61: 0 V£#;t& 0 
[0 0 8 0] 

J£H±<^jg*, ^7-FlWL0-WL (4 m- 1) , £-fe V >7 Y Y- b B. S G 
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0-SG ( 4 m- 1 ) , Mpl^x )VmM 1 5 6 J&*0 V £ *K M*»ft* f » 
Tt^o m^lftfM&Tlfe, #JE[HS&1 3 Oli£j£mEEVNEG*0 # 
EEHii& 1 2 0 »i£j£*JE V D DW£ Vcc 2 i:If e 
[0 0 8 1] 

[0 0 8 2] 

(1) 7 7 7 y a ^ 'j OlMlft^ |6]±|U*-5 0 

fc*i;m#£*0 VKSTf-RI, 7- Ki^x^fJStW* 77'J >^'<7) 
[0 0 8 3] 

o T , ±fE<£> iHR? - KiR t7x jwftjft <b * 0 V & , -tV7h^-M 

[0 0 8 4] 
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[0 0 8 5] 

tic Lfc & O"C£>£ 0 H14li, *Hifc5£Sgfc:ffi£ 777ya^'J 1 0 co — -IfPfl 

m^m^T^-fm^m-chho ttzmisi*. mi A^-t^^^-t^ru^ 2 o 
(7) y o -y ? m&*> *^)-t)i<TUj 2 0 <D®mmf& it * ±mm 1 <nmmm t 

[0 0 8 6] 

OS h7>y^^ 3 7W\ n|9xik|itl 5 2 0^Ih*3i;:SJtfc$*LfcpS* i 
^flM 1 5 8±J:fj£?*ltv»4 0 ^oT, pft^^MO S h 7 > ^37 
co/s-y h/s^f T^(i> plOx;«l 5 8 V P Wt mW£LX$>2> 

o ifc, pft^MOS F7>yX^ 3 7 com^lJf^O— yjft (-blx?l>r-h 

2£4hL-cWJ»lalJ»l 0 0CgI$*itv^ o fit, ±SB» 1 oHJfc^tc* 
[0 0 8 7] 

[0 0 8 8] 
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£1\ 0 1 6 (c£v>t, HltOt»^MraJi)^in o 017*4, 
Bf^iJ t 0 - t 3 n*^M|^Lti^o WT> Ell 6, U 1 7 <h#-tiTf& 
0^i-^>o Sr#Ellll?Sl 2 0(4, £j&mJ±VDDW£Vcc2 *»«b Vpp (12 V) 
H-7*-M-& 0 »£^fflx=i-*"3 0Of|jfN4, ±IS^ 1 ^Mff^t IWJ^T 

-f&t>£>, vcGNw/- Ktciott^mfi<> vpptc±#i-^> 0 ic, 

T VVTsT'u- K@j£3 1 tciJtt^)^^ -^^*?-3 5, 3 6 tfUr >TO<h & *) , 
^-f -yfii^HO, 14 1^7tit^l.o 4oT, ^>a'-^3 4I±, V 
CGNW (Vpp) , VCGPW (0 V) £««JE£ LxmftirZo MoT, il 
(11 7fli7-KIWLO) <0«f£(4VC GNW = Vpp, #51^7 
- Kl^lfiti VCGPW^OVt^l-o ffj, SlJIlP'ff-^WS G^ "H" 
(Vcc2) t^tihtzth, p^^^)VMOS h^y^y^^ 3 7 ii^X^-yJtkmt 
£ft£ c p^-v^MWMO S h 9 > * 4 8 (±*7^tSJ-C*4 0 

[0 0 8 9] 

mmVDDW^VpptcilL^Bf^iJ t 1 (C&v^T, #/±lslI& 1 3 0(4, £j&«j± 
VNE G£ 0 V^<b VBB (- 8 V) C7- M"& 0 ;> ^ISH 1 1 4 2 t!> ? 

£ft&o f-Lt, ftlJIWHKl 0 0(4, X>fyff^l4 2^^LT, 
^^'J-fe;i/7l"f 2 OSIh'pf f7>^MOS h 3 7 $ ft p M 

^;HIftl 5 8 (C, #J±|I]j& 1 3 OMt-StEVNEG £-^x_£ 0 Mm, 
t^;uMOS h7>v** 3 7com^lJ^O— 5SH^>, SEVNEG^#x. 
oft£ c -€-<0|S*, pl^xiUitl 580lfiVPW, S^-tl/^h^-F^ 
SGO-SG (4 m- 1) <7>mf£(4 VBBfc 
[0 0 9 0] 

&_t<7)4; o CLT, S^R7- MWL 0 (I Vpp^x. t> ft, ^1^7- K*ftK 
0 V7^x_fbtl, ^-tl/^h^-MSGO-SG (4m-l) K VBBri^x. f> 
ft, 5 8 dVBBrt^x^ft&o -?"<W1>T% ^■t'J't Jl'M C (C t - *— 

*i* CB#SU t 2 ~ t 3 ) o 
[0 0 9 1] 

»J t 2 - t 3 -Cf- ? <7)# £ £ft o 7tif^(4, 7 - K§HW L 0 , -b V ? h 
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y-HSGO-SG (4 m- 1) , x. ^HfiV PW$:0 VtCMi~o OV 

KR-TfciSfcoTM:, if ->x;HfiVPW, Rtf-fc h ^ 

-MSGO-SG (4m- 1) ^>^i(:^^l^ 0 .1 CCMf T^tf 

Ltv^o^H 6 K*3»t4l$Sy t 3 - t 4f*i), El 1 8-?*&„ n 
^7Kl/Xf3-»3 U:^^T, ii^7- KUWL 0 K*fr(£Lfc>f 
9 3 4<7)X-f -7^3 5tf*7tkmt Ztl&o lot, 7- Ki^WL OOmfiti-7 
D-fr/mi^^o itz, 1 4 2^7^^: Zti2> 0 f^^i 

% pl7x;H 5 SRZ^tU^ Yf- YfflLS G 0 ~S G (4m-l) Klii/>1*ft 

^<b«>*jE* s «#&$n-r, pI7xjh 5 8^*1^^ h MUS G 0-SG 

(4m-l) li7n-fr/»^^ 0 
[0 0 9 2] 

±8SO =fc ^ tCiliR 7 - F8W L 0 , pl7x ;l/ff 1 5 8 ^mfi V P W, RXf 
-fc hr- h§£S G 0 ~S G (4m- 1) £ 7 n —f -i y ?\z Lfclfefi, 7- 
KIWL 0 , p!7x 15 8. Rtf* V ? Y Y- HI S G 0 - S G (4m 

-1) fcyg-htio lOii^^^Ltv^^^ EI6 K*5lt*l$£U t 4 ~ t 
5t*^)i), HI 1 9-e**o I - n^7Kl/Xf*n-Ki{&3 UiiJi^, 

Kj»W L 0 K*tlS Lt^^-n4^^7f 3 6^* 7^ $ *l 
£0 f LT, ii^7- Kj»WL 0 bZftfcLtzJ 3 4 K3gM£*l£*-f v 

f 140, 14 1 *>#i58t£ £*l& 0 itc, \ 4 2 

pl9x;H 5 SS^'-bl/? hr- M£SG0~SG (4m- 1) (itU^[H{E& 1 
0 0t:II$tL|, o -€-0*5^ 7-KlWL0^ pl9x^f«l5 8, SO* 
•teU? Y Y— M£SG0~SG (4m-l) **«5CWUSf«$n*o 
flflJfPIIIj&l 0 0ft V>T\ 7- KSWL 0 KSMfcStLfcy - Kfc, pl7x^ 
flit 1 5 SSCfpft^^MO S F7>y^^3 7 0*a£«l&0— *»K«M*$ tL 
Kt^ya- h £*i£ 0 Sf*v3- h <h K J: *K 3^<7)mf£{i 

ti«|SI*fi:Hi£^< o 
[0 0 9 3] 

±faoi 0 B#£iJ t 4 - t 5Tpl7x;^«l 5 8 KjjlWL 0 
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&SG0-SG (4 m- 1) t <Vffl<DW&mi. i> t *> <h ?6<hMf n -c&£ « pi 
-/-^HUt 1 5 8 <hii^7- KiWL 0 fcOfflOWttgriH-frK/hS < 
(B#2?J t 5) , $J$PIHft 10 014, HI 1 9 K^-r^Hjo^T, 7- KijftWL 0 
, pS-)x;H 5 6, &£MrU* hV~ hiHSGO-SG (4m-l) K 0 V * 

[0 0 9 41 

JSL±OJg*, ^7- KIWL 0-WL (4 m- 1) , ^-bl/^ h ^- MSG 
0-SG (4 m- 1 ) . RXfpm'y^^mMl 5 6&0 V fcfc»K m&ih&Mi'f 

[0 0 9 5] 

^t3M*ttf^^ov»T|2l2 0 7!;MEI2 2 ^XUWt-& „ HI 2 0 7^ME]2 2 
[0 0 9 6] 

ti\ mi o(3^, Bt^ijt o-em*»ft**6i6&t"r&o hi 2 o«±, b#^u 

tO-t3iWI«^L0^ 0 ^-fH-EEIISS 1 2 0(i, MMJEVD 
DW£Vcc2 frh Vpptcr- h-T^o ^^'fyfi^HO, 14 1#t7t 
S<h^^>o ££B#£iJ t 1 iz&^x, mwmi 0 0 (i. ^-(^1^14 2^^ 
LT, pM^^^flltl 5 g-J±®ffil 2 0 7^J&1-£mi±VDDW£^-x. 

<5>o pM^^Hfltl 5 8<7>mfiVPW (pf t^^MOS h7>y 

X?3 7^'7n-F^7^) CiVpp£&£ 0 Lt^U -f-W S G?5 ? " 

L" W<)V (0V) h £*i&£*i>, pft^;VMOSb7^y^^3 7ii^Tt 
7R|t*^ 0 l^oT, -tl/^fy-hiSGO-SG (4m- 1) li7D-f 

[0 0 9 7] 

«fiVPW^VppHitL;t:»J t 2 KiS^T. #I±0i^ 1 3 0(2, «m)±V 
NE G^ 0 V^<b VBB (-8V) i:y-Ft^ 0 VCGPW7- FCIi, #EHI 
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^13 0^Mt^VNEG^4iibtL^o VCGNWy-K^lfifi, #B#V 

If 3 5, 3 6^>tt|H^o iot, >f^-^3 4li, VCGNW (V 
cc2) , VCGPW (VBB) iW(WMJ±t LTl^t-So 
[0 0 9 8] 

M*B#^£;^T, ^7- WLO-WL (4 m- 1) Wffi.f^NANDy 
- h 3 3<7>fttUi "H" Ix^^-eab^o 7 - K^^mfiti V C G P W 

= VBB^&£o 

[0 0 9 9] 

J^±<OJ: -9 Lt, ^7-KjSWL0-WL (4 m- 1) H VBBrt^x. 
^■tU^by-MSGO-SG (4 m- 1) n - 7- -f V ^ <h £ ft, ^ a. ;U 
mM\ 5 6 tcVpp76 ? -^-x.P>ti^o -e^lS*, ^'J^H7>y^^MT<?)7D 

- -r 4 > ^r- h ^ ^m^s i ^ife^n, T~* 9 vm&tffr t>ti& mm t 2 ~ 

t 3) o 

[0 10 0] 

B#£|J t 2 - t 3 -Cr-*- * fcift* Lfc&ti, 7 - Kf&WL 0 -WL ( 4 m- 1 ) 
% S^x^tffiVPWiOVCRto 0Vt:Iti:i^ot(i, if«7-K» 
wlo-wl (4m- l) £ ^ x ;umfi V P Wt n - 7- 4 > ^Rit: £ ft& 

(^i/^hy-F»i7D-t^>^»ii) o ioiT-^^Lti/^o^ 

EI 1 0 K&lt&B^J t 3 - t 4 -e* ^ 02 1 t?** 0 D^7 Kl/^ 

1 Ci)v^> X^7f3 6^7^|^W,i$ot, >fw« 
-?3 40ffi;*K t4*?*>7-KHWL0-WL (4 m- 1) <7>mfiii 7 n - 7- 
* ^jRJ&fcfc*,, X^yf 14 2^t7tl^W 0 pi 

^x;H 5 8 fi^n-TM >l?Vm£%2>o 
[0101] 

±IS<OJ:^:7-KlWL0~WL (4 m- 1) tpl^x )VyMM 15 8 Of 
fi*7D-f^ yy\Z\_tzm*. 7-KIWL0-WL (4m- 1) tp!7x 
^*15 6t«ry3-ht*c -Wtf^^Ltv^o^ El 1 0 iztetf Z>m 
M t 4~ t 5 HI2 2-eab^o -tfcfr*), n^y Kl/^f3- KHU&3 1 
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H&^T, IC^^ 6tf*yW.mtZti& 0 fLT, ^^yf 140, 1 

5 0tf*>W:mt Zti&o itz, 1 4 2 tf* >'\±mt pS-)x;i/ 

1 5 8«ifHlJf£PIIIi&l 0 0 K8M£$;M*o -t^ft*, 7-KIWL0-WL (4m 
-1) fc* pl^xiVHHi 5 8 t^m^^^M^tL>5, 0 «iJ-C(i, MtPEIS& 
1 OOl^C^v^T, 7-KHWLO-WL (4 m- 1) \zmWiZ tltz J - K t , 
pl^x 1 5 8 KgMfcSfirt: / — K <h rt ? v a - h $ *i£ 0 M#rt ? v a - h 

[0102] 

±IB<7) «t -9 R$$iJ t 4 - t 5 X p M *J )vmt& 1 5 8 t n - K*ftWL 0 - W 
L (4 m- 1) tOMOtfil^t^C/h? < Ztitzfe mmt 5) , fflj$l[a]& 
10 0l±, m2 2 bZ7F-$-tf;BlZ&^X, 7-mWL0-WL (4m-l) , R 
ff'pI^x/H 5 6t: 0V^i.S„ 
[0 10 3] 

&±<D&m. ^7-KiWL0-WL (4m- 1) , £-trl^^-H£SG 
0-SG (4 m- 1) , S^pl^x;V«l 5 V t »K 

Tt^o ffl&WP&Tfe. #JE@«rl 3 OfiMfEVNEG^OVCIU # 
]±mmi 2 0(i«lEVDDW^Vcc2t:Mto 
[0 10 4] 

±ISoJ: o Z<D§£m<nm2 <nmMfcW<i<z$h2>-7*7 y ya^'Jt^l. <h, 
yffT-iS 2 ^t'J-b^MCt^, TO — OpI^xHIiS 1 5 8±Cf 

t#^tL^o ^7tiwiB#u, tie (2) wtofkambtLZo 

[0 10 5] 

(2) 77 y vxL^'joMiil*! Srlt^tW^So 

tti 5 8i:ffMLti^ 0 ^ot, ±is^i (DmmfmiiZit^x, P s-)x^ 

[0 10 6] 

-feU* by- HSG0-SG (4m- 1) li, pl7x^«l 5 8 
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^S^iitv^o &W-ftU£\ ^I/^hy-hiSGO-SG (4m- 1) <7) 

ffiJfPUJi® 1 0 0 7>£>X-f •y-f-fSf^l 4 2 £^ LT p M *> ^ ;Hf 
^S&^oT, ^x.<btL^ 0 -t^^*>, -bl^ hr- M£SG0-SG (4 m- 
1) cmfi£^x.&£:a6<7)*Ij&J;J:, p M ^ ^ )^mM 1 5 8 nmf3:£#x_ <h 

fjflJfPIUi&l 0 Ofrh pM^^^II^l 5 6 yiF-^f 
T-l 4 3 h <!: W^tc^^o ^oT, HJS&tl^^Wm&ft £ ft, M 

o 

[0 10 7] 

* S E L, &lKn^ *;HVIO S h7>y^^2 1 tCov^T^ LTv>& 0 ££|2| 
2 4li, 02 3 H^-r^-^'j-t^TIx^oiUfMglT^O. 1 j@co^ 'j -b;HvIC 
, -tU^^SELrtWMOS h7>yX^2 4, &<^n -f- -V ^MO S F7>y 

x?2 1 co^^^ltv^o ^co^Mm, ±!s^k m2<DmmMmtmm. 

[0 10 8] 

m^-T^ctd^, -bl/^^SELrtOMOSh9>^^ 2 3-2 6li, nl 
5 2 0^ffi[*iHff^$tLfcpM'7^^fI^l 5 9 JiHTT^^tiTw 
&o pM-zi^flM 1 5 9 (i, P I->x;HIil 5 6if:lipI^x;HI^i 5 
8^M^ntv^ 0 fit, nft^M0SF7>y'X^2 1li, 
^iitl 5 2CiotpI'7x;i/f^l 5 6, 1 5 8, 1 5 9 tftm^fttzifM 

[0 10 9] 

*^mtmw%z>m$L'e3bz> ±ia#i, m2<DmM%m'?mmLfz (d 

> (2) (0^mc*nx.T, TIE (3) (DtjjWztfntbti&o 
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[0 110] 

( 3 ) 7rr>a^'j m%&& ^mtznmt&^&o 
9 y if 7 9 < xi±%b%^ 0 l^u Ri^iiscoti^^^ay- Mfeit 

[0 111] 
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